To supply both inputs to these cells, we expressed activated DER in progenitor cells using an ture-sensitive DER ts mutation were generated and examined for their ability to express pros. In mosaic ommaLz-Gal4 driver that is active in retinal progenitors posterior to the furrow (Crew et al., 1997). Widespread ectopic tidia, all R7 and cone cells that failed to express pros were mutant for DER (Figures 1F-1H ). In one ommatidpros expression in progenitor cells was observed ( Figure  1J ). This suggests that undifferentiated cells do not exium with a Pros-negative cone cell, only that cell was found to be DER mutant. Slightly more than half of DER press pros because they do not receive a DER signal. When expressed under the sev promoter, constitutively mutant cells had no detectable Pros, and this frequency was the same for both cone and R7 cells. Thus, as active DER caused ectopic expression of pros in R1/R6 cells and a few R3/R4 cells ( Figure 1K ). Since the sev observed in the dominant-negative DER mutant, loss of DER is not compensated for by Sevenless activity in R7 promoter drives expression in these four photoreceptor types, it indicates that increased DER activity in these cells. The incomplete inhibition of Pros in mutant clones may be due to the brief time in which DER was inacticells is sufficient to activate pros expression. 3B and 3E) . This region has a tissue-specific effect and is not merely a constitutive regulator of transcription. All of the deletions except one (PR) exhibited expression patterns in the embryonic nervous system that closely resembled the embryonic pattern of pros expression (data not shown). We conclude that two or more tissuespecific regulatory elements reside in the 5Ј flanking region-a distal eye-specific regulator and a proximal embryo-specific regulator. Various regions of 5Ј flanking DNA were attached to a minimal hsp27 promoter driving lacZ ( Figure 3B ). Sequences between Ϫ12.2 and Ϫ6.8 kb were sufficient to drive the promoter in an eye pattern resembling that obtained with the 12.2 kb pros promoter, although not all R7 and cone cells in a disc uniformly expressed the fusion gene ( Figures 3G and 3H) . We also attached four tandem copies of sequences between Ϫ9.1 and Ϫ7.9 kb to the hsp27 promoter (called 4x1.2). This produced a pattern similar to the first pros-hsp27 transgene (Figures 3I and 3J) . These results suggest that sequences between Ϫ9.1 and Ϫ7.9 kb behave like an enhancer and are able to activate a heterologous promoter in R7 and cone cells. However, other sequence elements are likely important given that the heterologous promoter is not uniformly active.
Mutant tissue is marked by the absence of ␤-galactosidase expression (green). Disc is also labeled for Pros (red) and nuclear DNA (blue). (G) Pros is not detected in over 50% of the mutant R7 and cone cells (arrows) even though cell nuclei are present in normal positions (H). Pros is detected in all wild
Here, we report that RTK signaling regulates pros tranResults scription specifically in the eye by a combination of the latter two mechanisms. We find that Yan and Pnt DER Signaling Regulates Pros Expression mutually bind to several sites in a pros enhancer that Pros is expressed in the R7 equivalence group (the R7 guides transcription in the R7 equivalence group. The and cone cells) during the early stages of their differentiation ( Figures 1A-1C) . The level of expression is initially binding sites are necessary for DER activation of the enhancer but are not sufficient since the enhancer also equivalent, but gradually increases in the R7 cell. This upregulation is dependent upon Sev RTK signaling since requires activation by the transcription factor Lozenge (Lz). Lz is not regulated by Ras1, and Lz protein is localno elevated expression is observed in the transformed R7 cells of a sev mutant ( Figure 1D ). Previous studies ized in progenitor cells after the first wave of photoreceptor differentiation (R8, R2, R5, R3, and R4) has ochad shown that incipient pros expression in the R7 equivalence group required Ras1 activity (Kauffmann et curred (Daga et al., 1996; Flores et al., 1998 To supply both inputs to these cells, we expressed activated DER in progenitor cells using an ture-sensitive DER ts mutation were generated and examined for their ability to express pros. In mosaic ommaLz-Gal4 driver that is active in retinal progenitors posterior to the furrow (Crew et al., 1997). Widespread ectopic tidia, all R7 and cone cells that failed to express pros were mutant for DER (Figures 1F-1H ). In one ommatidpros expression in progenitor cells was observed ( Figure  1J ). This suggests that undifferentiated cells do not exium with a Pros-negative cone cell, only that cell was found to be DER mutant. Slightly more than half of DER press pros because they do not receive a DER signal. When expressed under the sev promoter, constitutively mutant cells had no detectable Pros, and this frequency was the same for both cone and R7 cells. Thus, as active DER caused ectopic expression of pros in R1/R6 cells and a few R3/R4 cells ( Figure 1K ). Since the sev observed in the dominant-negative DER mutant, loss of DER is not compensated for by Sevenless activity in R7 promoter drives expression in these four photoreceptor types, it indicates that increased DER activity in these cells. The incomplete inhibition of Pros in mutant clones may be due to the brief time in which DER was inacticells is sufficient to activate pros expression. 3B and 3E) . This region has a tissue-specific effect and is not merely a constitutive regulator of transcription. All of the deletions except one (PR) exhibited expression patterns in the embryonic nervous system that closely resembled the embryonic pattern of pros expression (data not shown). We conclude that two or more tissuespecific regulatory elements reside in the 5Ј flanking region-a distal eye-specific regulator and a proximal embryo-specific regulator. Various regions of 5Ј flanking DNA were attached to a minimal hsp27 promoter driving lacZ ( Figure 3B ). Sequences between Ϫ12.2 and Ϫ6.8 kb were sufficient to drive the promoter in an eye pattern resembling that obtained with the 12.2 kb pros promoter, although not all R7 and cone cells in a disc uniformly expressed the fusion gene ( Figures 3G and 3H) . We also attached four tandem copies of sequences between Ϫ9.1 and Ϫ7.9 kb to the hsp27 promoter (called 4x1.2). This produced a pattern similar to the first pros-hsp27 transgene (Figures 3I and 3J) . These results suggest that sequences between Ϫ9.1 and Ϫ7.9 kb behave like an enhancer and are able to activate a heterologous promoter in R7 and cone cells. However, other sequence elements are likely important given that the heterologous promoter is not uniformly active.
Unlike the endogenous pros gene, none of the reporter genes were sensitive to Sev. This was confirmed by observing that expression was unchanged in sev null 
The pros Enhancer Is Regulated by Lz and DER Signaling
Expression of the fusion gene 4x1.2 in a lz null mutant was greatly reduced, suggesting that the enhancer mediates Lz activation of pros expression (Figures 4A and  4B) . To determine if DER also activates the pros enhancer, we crossed 4x1.2 into various DER mutants. In a Sev-Gal4/UAS-DER DN mutant, there was a severe reduction in expression (Figure 4C ), similar to that observed with the endogenous pros gene. In constitutively active DER mutants, ectopic expression of 4x1.2 was observed in undifferentiated cells and photoreceptors outside of the R7 equivalence group, as had been observed with endogenous pros (Figures 4D and 4E) . Altogether, these data suggest that the enhancer mediates DER activation of pros expression but not Sev activation of pros expression. 
Genetic studies suggest that the ETS-transcription factors Yan and

